Induction of annexin by heavy metals and jasmonic acid in Zea mays.
Plant annexins are Ca(2+)- and phospholipid-binding proteins forming an evolutionary conserved multi-gene family. They are implicated in the regulation of plant growth, development, and stress responses. With the availability of the maize genome sequence information, we identified 12 members of the maize annexin genes. Analysis of protein sequence and gene structure of maize annexins led to their classification into five different orthologous groups. Expression analysis by RT-PCR revealed that these genes are responsive to heavy metals (Ni, Zn, and Cd). The maize annexin genes were also found to be regulated by Ustilago maydis and jasmonic acid. Additionally, the promoter of the maize annexin gene was analyzed for the presence of different stress-responsive cis-elements, such as ABRE, W-box, GCC-box, and G-box. RT-PCR and microarray data show that all 12 maize annexin genes present differential, organ-specific expression patterns in the maize developmental steps. These results indicate that maize annexin genes may play important roles in the adaptation of plants to various environmental stresses.